Abstract. Recommendation systems provide focused information to users on a set of objects belonging to a specific domain. The proposed recommender system provides personalized suggestions about touristic points of interest. The system generates recommendations, consisting of touristic places, according to the current position of a tourist and previously collected data describing tourist movements in a touristic location/city. The touristic sites correspond to a set of points of interest identified a priori. We propose several metrics to evaluate both the spatial coverage of the dataset and the quality of recommendations produced. We assess our system on two datasets: a real and a synthetic one. Results show that our solution is a viable one.
Introduction
Recommendation systems deal with providing focused information to users that can likely be of their interest in a set of objects belonging to a specific domain (music, movies, books, etc.) . Such systems are common in search engines and social networks, as well as in any situation where a focused suggestion might be of value. This work presents a recommender system that allows to provide personalized information about locations of potential interest to a tourist. The system generates suggestions consisting of touristic places, according to the current position of the tourist that is visiting a city and a history of previous visiting patterns from other users. For the selection of tourist sites, the system uses a set of points of interest (PoI) identified a priori. The system is structured into two modules: one operating offline and one operating online with respect to the current visit of a tourist. The offline one is used to create the knowledge model, that is then used for calculating suggestions. It is executed periodically when new GPS data are available for updating the knowledge model. The online one uses information from the current visit path of a tourist and the knowledge model to calculate a list of suggestions as possible next locations to visit.
Related Work
In [11] , authors perform travel recommendations by mining multiple users' GPS traces. They model multiple users location histories with a tree-based hierarchical graph. Based on the graph, authors propose a HITS-based inference model, which regards the access of an individual in a location as a directed link from the user to that location. The recommendation process uses a collaborative filtering model that infers users' interests in an unvisited location based on her location histories and those of others. Results show that the HITS-based inference model outperforms baseline approaches like rank-by-count and rank-by-frequency.
Monreale et al. propose WhereNext, a method aimed at predicting with a certain accuracy the next location of a moving object [9] . The prediction uses previously extracted movement patterns named Trajectory Patterns, which are a concise representation of behaviors of moving objects as sequences of regions frequently visited with typical travel times. A decision tree, named T-pattern Tree [4] , is built by using Trajectory Patterns and used as predictor of the next location of a new trajectory, finding on the tree the best matching path.
Kurashima et al. use the list of locations visited in the past by a user to incrementally build new trajectories that maximize their likelihood in the mixed topic-Markov model [6] . The best k routes satisfying a maximum time and distance constraints are returned.
Other works on geographical recommender systems use the concept of Point of Interest (PoI). In [3] a mobility-aware recommendation system, called PILGRIM, is proposed. It uses the location of a user to filter recommended links. The authors build models relating resources to their spatial usage pattern, used to calculate a preference metric when the current user is asking for resources of interest.
Lucchese et al. propose a novel random walk-based algorithm for the interactive generation of personalized recommendations of touristic places of interest based on the knowledge mined from photo albums and Wikipedia [8] .
Our solution blends together user friendly approaches in the above mentioned literature, in order to produce exhaustive tourist recommendations. We expand trajectory mining from the simple use of GPS coordinates to the use of significant/relevant PoIs able to bring value to users according their interest. While WhereNext is able to produce significant predictions, we intent to deliver a broader solution: a recommendation system able to assist and offer not only the next step [9] , but a list of suggestions from which the user can choose from.
The Proposed System
As Figure 1 shows, the architecture of our recommender system has two main modules: offline and online. The first one aims to create the knowledge model, which is the basis for computing suggestions. Its execution takes place when new data is available for updating the knowledge model. The online module uses the current user information and the knowledge model in order to produce a list of suggestions.
